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doi:10.1016/j.hkjot.2011.10.001Abstract Objective: To assess the accuracy of translated instructions, items, content rele-
vance, testeretest reliability and interrater reliability of the Chinese version of three selected
modules of the VALPAR Pro3000 Modular Assessment System for assessing persons with mental
illness: (1) computerised assessment (COMPASS); (2) Physical, Environmental and Tempera-
ments (PET) survey; and (3) spatial aptitude/nonverbal reasoning.
Methods: An expert panel of 12 experienced occupational therapists evaluated the translation
and content validity. Twenty-nine participants completed all of the selected modules twice
during a 10-day interval to assess the testeretest reliability. To assess interrater reliability,
two raters assessed the COMPASS work-sample tests taken by another 30 participants.
Results: Most of the COMPASS subtests had moderate to good retest reliability. The PET survey
and spatial aptitude/nonverbal reasoning modules showed good retest reliability. Interrater
reliability of the work samples was good.
Conclusion: The results of this study provide preliminary support for the reliability of the
selected Pro3000 system modules in evaluating the work capabilities of people with mental
illness.
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Work plays an important role in people’s lives, and people
with mental illness are no exception. The majority of
people with mental illness (70e90%) identify work as one ofts reserved.
VALPAR Pro3000 assessment of the mentally ill 51their major rehabilitation goals (Grove, 1999; Secker,
Grove, & Seebohm, 2001). Work provides financial returns,
but it is also a normalizing experience that allows people to
participate in society and pave the way to a fulfilling life.
Vocational rehabilitation is therefore crucial to help people
with mental illness adapt to the community in which they
live. The first step in vocational rehabilitation is a compre-
hensive functional and vocational assessment to get
a holistic profile of people’s work capability and vocational
needs. With this assessment, professionals can help their
clients make informed vocational choices.
There are four major approaches to vocational evalua-
tion: standardised assessment, job analysis, work samples
and situational assessment (Chan et al., 1997). Each
approach has advantages. Standardised assessment is
frequently used in the initial stage of the evaluation
process to get baseline information about work-related
cognitive, affective and psychomotor traits. Professionals
often use psychological testing and interest matching;
these tests usually provide effective screening of the
functional abilities underlying work performance. Profes-
sionals use job analysis to gather information on a partic-
ular job in order to understand its realistic demands, help
match clients to certain jobs, and recommend modification
and accommodations if needed (Chan et al., 1997). Situa-
tional assessment is the observational assessment of
prevocational skills in simulated workshops, and it has been
widely used in Hong Kong for regular monitoring and
performance evaluation (Law, Siu, Lee, & Lee, 2006; Siu,
Yau, & Lam, 2007).
Work-sample tests are often used to measure clients’
work interest, skills and performance by assessing their
competence in situations that are close approximations of
real work conditions (Lee, 2010). Such tests are often
regarded as measures of an individual’s aptitude. The
advantages of using work samples include high face validity
and the fact that clients in rehabilitation often respond
more naturally towards these work-related tasks than to
abstract ability tests (Chan et al., 1997).
The Pro3000 Modular Assessment System (VALPAR Inter-
national Corporation, United States) is a vocational
assessment system with a modular design that incorporates
the approaches of psychometric testing, work samples and
job analysis to evaluate a person’s knowledge, skills,
interests, aptitude and abilities related to specific jobs and
job categories (VALPAR, 2010). The current version has over
15 modules with different functions, and each module has
criterion-referenced tests under it. The assessment results
can generate a worker profile and be matched with the
Dictionary of Occupational Titles, which contains the
titles, qualification profiles and classification codes for over
12,500 jobs. Job matching can help occupational therapists
and rehabilitation professionals give their patients voca-
tional planning and guidance to make informed choices
about training and employment.
Many vocational rehabilitation settings in Hong Kong
have long since adopted the VALPAR work samples, and the
new Pro3000 system has become increasingly popular in
recent years. All of the VALPAR Pro3000 materials are
written in English, so professionals in most clinical settings
have to translate the test instructions, questionnaires,
booklets and answer sheets into Chinese. Although theVALPAR work samples are widely used in Hong Kong, few
studies of its psychometric properties have been published
in the literature (Ng, Kwan, & Mann, 2003). The study by
Jackson, Harkess and Ellis (2004) illustrated how the prac-
tice of work assessment and quality of reports could be
enhanced through the introduction of standardised work
assessment (VALPAR was used in the study). In a similar
vein, the study by Schult, Soderback and Jacobs (1995)
showed that the VALPAR work samples #8 and #9 were
more valid than situational assessment in simulated work
environments. No reliability data were provided in these
two studies, which were not conducted on patients with
mental illness. Furthermore, from the Pro3000 manuals and
documents provided by manufacturer, we could found data
on the temporal stability (testeretest reliability) of the PET
survey, but not for the other subtests.
The goal of this study was to evaluate the reliability of
the Chinese version of three Pro3000 system modules for
use in people with mental illness, including: (1) the com-
puterised assessment (COMPASS); (2) the PET survey; and
(3) the spatial aptitude/nonverbal reasoning modules.
These modules were selected because they are more
commonly used than other modules and because the results
from these modules can provide the minimum amount of
data needed for job matching and comparing performance
in different vocational rehabilitation settings.
Method
Participants
Sixty participants were recruited from a rehabilitation
centre by convenience sampling. The inclusion criteria were:
(1) the patients were aged 18e60; (2) diagnosed with mental
illness; and (3) had primary 6 (grade 6) education or above.
The sample was divided into two groups (each having 30
participants) to evaluate testeretest and interrater reli-
ability. Of the 60 participants, 57 completed all of the
assessments in the threemodules; two completed part of the
three modules; and one dropped out of the retest. Table 1
shows the demographic characteristics of the patients.
Ethics approval to conduct the study was granted by the
Hong Kong Polytechnic University as well as the rehabili-
tation centre involved. All the participants were given
a briefing on the purpose and procedures of the study, and
signed a consent form if they agreed to participate.
Instruments
The three main assessment modules of the Pro3000 system
were selected with the permission of the manufacturer for
this study: COMPASS, the PET survey and the spatial apti-
tude/nonverbal reasoning modules.
The COMPASS is a criterion-referenced assessment
instrument with three subtests. The first subtest is a self-
administered computer test consisting of 11 sections of
colour discrimination, eyeehandefoot coordination, math-
ematics, memory, placing, problem-solving skills, reading
skills, shape discrimination, size discrimination, spelling and
vocabulary. The second subtest has three work samples
simulating skills in alignment and driving, machine tending
Table 1 Demographic Characteristics of the Participants
(n Z 60)
Variables n %
Gender Male 23 38.3
Female 27 61.7




Diagnosis Schizophrenia 49 81.7
Psychosis 4 6.7
Bipolar disorder 3 5.0
Depression 3 5.0
Delusional disorder 1 1.7
Educational level Primary 6 10.0
Secondary 46 76.7
Tertiary 8 13.3
Employment status Prevocational training 17 28.3
Sheltered workshop 19 31.7
Supported employment 22 36.7
Open employment 2 3.3
52 E.K.Y. Ngai et al.and wiring. In this subset, the examiner provides step-by
step guidance. The third subtest is the Guide for Occupa-
tional Exploration (GOE), which is a self-administered paper-
and-pencil survey exploring vocational interests among
12 occupational categories. The occupational categories
include real-life job-related task examples; examinees
indicate their interest in these occupational categories.
The PET survey is a self-report questionnaire that asks
examinees to report their perception of their own ability
and desire to work in jobs with 44 different types of phys-
ical demands, environmental conditions and work-related
temperaments. There are 48 questions in all, and each
question gives the definition of the work condition plus
several examples of job-related tasks.
The spatial aptitude/nonverbal reasoning module
provides a more in-depth assessment of spatial aptitude
and nonverbal reasoning. The self-administered items are
presented in two booklet exercises. Most of the examinees
completed the test in 20 minutes.
The results of the COMPASS and spatial aptitude/
nonverbal reasoning can be further analysed by the com-
puterised system to generate scores on three General
Educational Development (GED) factors and 11 aptitude
factors, which are then matched with jobs in the US
Dictionary of Occupational Titles database. This study also
evaluates the reliability of the GED and aptitude factors.
Expert panel review
The selected modules were translated by three occupa-
tional therapists that are bilingual in English and Chinese
and have more than 5 years of experience in vocational
rehabilitation in psychiatry. A primary school teacher
(teaching grades 1e6) then reviewed the Chinese version to
determine the readability of the test instructions andquestionnaires, and to check whether people with primary
6 education could understand the items.
An expert panel of 12 occupational therapists who were
bilingual in English and Chinese, each with more than 10
years of experience in the vocational rehabilitation of
people with mental illness, were recruited to review the
translation of the test items and instructions. The experts
formed two panels: the first evaluated the translation of
the COMPASS, and the second evaluated the instructions for
the PET survey and spatial aptitude/nonverbal reasoning
test. A self-administrated questionnaire was constructed to
collect the experts’ opinions on whether the instruments
were accurately translated. For the GOE and PET survey,
experts were requested to comment on how relevant the
job-related tasks were to Hong Kong.
Whenever any panel members indicated that the state-
ments or items were not accurately translated or relevant
to vocational assessment, they were requested to provide
suggestions for improvement. The content relevance of the
GOE and PET survey were analysed using content validity
ratios (CVRs; Lawshe, 1975). The CVR is obtained using the
formula (ne  N/2)/(N/2), in which N is the total number of
panellists and ne is the number of panellists that rate the
item as relevant (where e stands for “essential”). For
a panel of six members, items were eliminated if they had
a CVR value of less than .99.
Nine assessors participated in the study to test reli-
ability. All of them were occupational therapists or occu-
pational therapy students, and they received a training
session on how to administer the instruments before data
collection. The three Pro3000 modules were administrated
twice to 29 participants within a 10-day internal by the
same rater in order to assess testeretest reliability. The
COMPASS work sample was given to another 30 participants
by two different raters in order to assess the interrater
reliability. Only the work-sample test was evaluated for its
interrater reliability, as client performance was rated by
therapists or assessors. All the other tests were either self-
completed surveys or computerised tests and did not
involve observational rating by an assessor.
Data analysis
Both the testeretest reliability and the interrater reliability
were evaluated using intraclass correlation coefficients
(ICCs). The GOE data were dichotomous (yes/no) and were
evaluated using percentage agreement. A one-way random
effect model and a two-way random effect model were
used to compute the testeretest reliability and interrater
reliability, respectively. ICCs range from 0 to 1. Values
above .75 represent good reliability; values between .5 and
.75 represent moderate reliability; and values below .5
indicate poor reliability (Portney & Watkins, 2000).
Results
Translation accuracy and content relevance
The first panel returned all the review questionnaires
(n Z 6) for the COMPASS, and the second panel returned
five out of six review questionnaires for the PET survey and
VALPAR Pro3000 assessment of the mentally ill 53spatial aptitude/nonverbal reasoning. The two panels sug-
gested a number of modifications to the instructions to
make them smoother, more straightforward, more fluent
and easier to understand. The research team reviewed the
recommendations and adopted most of them, except for
sections that had more than one recommendation from
different panellists. In such cases, the research team came
to an agreement about which recommendation to take.
After all the modifications to the tests were made, the
panel agreed that most of the test items were accurately
translated (Table 2). The panel judged the accuracy to be
96.6% for the computer test items, 89.5% for the work-
sample tests, 71.4% for the GOE survey items, 87.5% for
the spatial aptitude/nonverbal reasoning test, and 91.9%
for the PET survey.
The CVRs for all the items in the GOE and 47 out of 48
items in the PET survey were 1.00. The one remaining item
in the PET survey was .33; that item was on the environ-
mental conditions of jobs. This item was dropped from the
reliability study.
Reliability
For the COMPASS, the testeretest reliability (indicated by
ICCs) of the computer tests was .71, with subtest ICCs
ranging from .32 (mathematics) to .85 (placing). The
overall ICC of the work samples was .47, with individual
ICCs ranging from .65 (wiring) to .78 (machine tending;
Table 3). For the GOE, 55.2% of the participants chose all
three identical vocational interests in the test and retest;
27.6% chose two, and 17.2% chose one identical vocational
interest.
For the PET survey, the testeretest reliability (indicated
by ICCs) of the six subsections ranged from .82 (temper-
amenteability) to .87 (physical demandseability and envi-
ronmental conditionseability). The ICC of the spatial
aptitude subtest was .81 and the nonverbal reasoning subtest
was .79.
Table 4 lists the testeretest reliability of the GED
and aptitude factors generated from the modules of the
COMPASS and spatial aptitude/nonverbal reasoning test. The
ICC values of the GED factors ranged from .35 (mathemat-
ical) to .81 (language). The ICC values of the aptitude factors
ranged from .44 (manual dexterity) to .89 (perception of
forms).
The interrater reliability of the work samples test
was .61 (ICC), with individual ICC values ranging from .75
(wiring) to .80 (alignment and driving; Table 3).Table 2 Accuracy and Relevance of the Chinese Translation of
Module Test N
it
COMPASS Computer tests 5
Work sample 7
GOE 1
Spatial aptitude/ nonverbal reasoning 1
PET survey 7Discussion
The expert panel considered the Chinese version of the
COMPASS, PET survey and spatial aptitude/nonverbal
reasoning modules to be adequately translated in general.
All of the job examples in the GOE and over 97% of the job
examples in the PET survey were considered to be relevant
to jobs in Hong Kong.
The results showed that five subtests of the computer
test (memory, placing, reading, size and spelling) had good
reliability; four subtests (colour, eyeehandefoot coordi-
nation, shape, and vocabulary) had moderate reliability;
and two subtests (mathematics and problem solving) had
poor reliability. The relatively poor reliability of these last
two subtests contributed to the fair overall reliability of the
COMPASS test.
The low reliability of the mathematics and problem-
solving subtests could be because these tests automatically
end whenever testers commit three errors. The test could
also be less reliable because participants find it fatiguing.
The complete COMPASS computer tests took around 60
minutes to complete. The mathematics and problem-solving
subtests were administered towards the end, and they use
itemedifficulty hierarchies that demand a good attention
span. People with schizophrenia frequently have deficits in
attention, executive function and problem-solving skills
(Chen, 1997; Nuechterlein et al., 2004; O’Carroll, 2000) and
since over 80% of the participants in this study had been
diagnosed with schizophrenia, their attention could very
likely have suffered during the cognitively demanding math
and problem-solving subsets. This appeared to cause them
to make random guesses as to the correct answers. We
therefore recommend dividing the computer tests into two
parts or giving participants brief resting periods in between
the two key parts of the COMPASS test.
For the work-sample tests, the alignment and driving
and machine tending had good testeretest reliability, and
the wiring subtest had moderate reliability. Interrater
reliability of the work samples (.75e.80) indicated that the
two different raters of the same individual had good
agreement. It is evident that the three work-sample subtest
scores should be considered individually, and that the
reliability of an overall average score of the three tests
will fall short of reliability standards (ICC Z 0.47). The
testeretest reliability of the GOE survey was in the
acceptable range. The testeretest reliability of the PET
survey modules (.82e.87) and the spatial aptitude/








8 56 (96.6%) 2 (3.4%)
6 68 (89.5%) 8 (10.5%)
4 10 (71.4%) 4 (28.6%)
6 14 (87.5%) 2 (12.5%)
4 68 (91.9%) 6 (8.1%)
Table 4 Testeretest Reliability of the GED Factors and
Aptitude Profile Generated From the COMPASS Test Scores











Form perception 27 0.89
Clerical perception 27 0.74
Motor coordination 27 0.61
Finger dexterity 28 0.54




Colour discrimination 27 0.72
ICC Z intraclass correlation coefficients.
Table 3 Reliability of the Pro3000 COMPASS, Spatial Aptitude/Nonverbal Reasoning and PET Survey Modules
Modules Sections Subtests Testeretest reliability Interrater reliabilitya
n ICC n ICC
COMPASS Computerised tests Colour 27 0.72 d d
Eyeehandefoot coordination 27 0.71 d d
Mathematics 27 0.32 d d
Memory 27 0.80 d d
Placing 27 0.85 d d
Problem solving 27 0.54 d d
Reading 27 0.83 d d
Shape 27 0.73 d d
Size 27 0.81 d d
Spelling 27 0.83 d d
Vocabulary 27 0.68 d d
Overall 27 0.71 d d
Work-sample tests Alignment and driving 28 0.76 30 0.80
Machine tending 28 0.78 30 0.79
Wiring 28 0.65 29 0.75




Spatial aptitude 27 0.81 d d
Nonverbal reasoning 29 0.79 d d
PET survey Physical demands Ability 24 0.87 d d
Likeness 23 0.86 d d
Environmental
conditions
Ability 28 0.87 d d
Likeness 28 0.86 d d
Temperaments Ability 26 0.82 d d
Likeness 26 0.83 d d
n %
COMPASS GOE 3 identical choices 16 55.2 NA NA
2 identical choices 8 27.6 NA NA
1 identical choice 5 17.2 NA NA
ICC Z intraclass correlation coefficients; e Z NA.
a Interrater reliability was only estimated for work sample tests. The other tests were either computer-based or self-administered
(e.g., GOE).
54 E.K.Y. Ngai et al.reliability of the PET survey was higher than that reported
in the instruction manual (ranges from 46.2% to 84.6%
match between test and retest), which uses a more strin-
gent model of full match.
Two GED factors (reasoning and language) and four
aptitude factors (general learning ability, verbal, spatial,
and form perception) showed good reliability; five aptitude
factors (clerical perception, motor coordination, finger
dexterity, eyeehandefoot coordination, and colour
discrimination) had moderate reliability; one GED factor
(mathematical) and two aptitude factors (numerical and
manual dexterity) demonstrated poor reliability. The poor
reliability of the mathematical factor and numerical apti-
tude test in the computer-generated GED could be because
they were computed through the COMPASS subtests, whose
mathematics subtest had poor reliability.
There are several limitations to this study. First, the
participants were recruited from only one clinical setting,
and the sample size was merely adequate for reliability
analyses. The amount of time needed (3e4 hours) to
complete one set of tests is a major barrier to the
recruitment of a larger sample. Second, the study did not
VALPAR Pro3000 assessment of the mentally ill 55use back translation because of limited resources. Although
the expert panels agreed that most of the instruments were
adequately translated, the accuracy of the translation may
be increased if back translation is used. Further study can
also include clients’ feedback on the readability of the
translated instructions for the tests, or a full-scale read-
ability analysis of the instructions and questionnaire items,
as reported in the PET survey instruction manual (VALPAR,
2002). Third, interrater reliability is best assessed when
raters are able to measure responses during a single trial.
As raters need to give step-by-step instructions during the
work samples, however, it is not possible for multiple raters
to simultaneously assess the participant. In this study, one
rater instructed and rated the client, while the second only
rated the client. Future studies with greater resources
could have two raters that instruct and rate. Last, there is
a need to further evaluate the validity of Pro3000. The
present study has conducted content validation of the
tests, while the Pro3000 manual did something similar and
also studied the difficulty levels of in the spatial aptitude
and non-verbal reasoning exercises. There is a further need
to evaluate how Pro3000 (and work-sample) test results
are linked to success in job placements or actual job
performance.
Conclusion
This study provides preliminary support for the reliability of
the Chinese version of the Pro3000 system COMPASS, PET
survey and spatial aptitude/nonverbal reasoning tests in
evaluating the work capabilities of people with psychiatric
illness. The expert panel review showed that the Pro3000
tests, instructions and self-administered items were accu-
rately translated and that the test items are relevant to
jobs in Hong Kong. Most of the subtests had acceptable to
very good reliability. Two subtests on mathematics and
problem solving had low reliability, which may be attrib-
uted to the forced-termination computer test, as well as
test fatigue. The results create a holistic work profile (GED
and aptitude factors), which vocational rehabilitation
professionals can use for vocational guidance. Since the
participants in this study were recruited from only one
rehabilitation centre, further studies should use larger
samples with participants chosen from different psychiatric
rehabilitation settings.
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